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What is we’re talking about here, anyway?
● AI is not a technology, it is a goal
● GenAI, the latest thing in AI, is a part of a much bigger picture
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2 years!AI is whatever the current magic bullet is…



However

● It is not currently an “AGI” panacea

● It is purely a matter of faith to think that it will be

● It is being sold as a panacea, that can

Reason

Optimize

Plan

Predict

And much more…

(it is not at all clear that it can do these things well, if at all)

● Moreover, t hype is causing additional confusions in terms…
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GenAI is a genuine breakthrough



“AI” Generative Design Tools
• This motorcycle swingarm design was created by the 

AI-enabled tools in AutoDesk Fusion
• In 2018, well before GenAI as we know it today, really “existed”
• Under the hood, Fusion’s generative design AI is not likely to 

be anything like what we call GenAI today
• It is most likely based on several kinds of heuristic 

optimization and simulation technologies
• Similar technologies are in all the major CAD systems:

5

…and many more

• The technology here is, by definition, high TRL
• GenAI, at least for engineering applications, is not…



Generative Design and GenAI are being actively confused…
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Generative Design and GenAI are being actively confused…

7

(for a clear point-of-view on the distinction, see the following from AutoDesk:
https://www.autodesk.com/design-make/articles/generative-design-and-generative-ai



Different Tech, Different Promises and Problems…

Generative Design
Tools

So what is GenAI,
then?!?



A Content Mashup Machine w/
Astounding Fluency

500 billion words

175 billion parameters, tuning
96 refinement iterations (layers), so about 
2 billion parameters per refinement. 
Refinements tuned with days of the 
world’s most powerful computation. 

P(x|y)

y = context: prompts (including 
“one shot” documents, etc.), 

history of prompts, history of past 
outputs, etc.
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GenAI Does Amazing Things!
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GenAI Has Substantial Problems!

● “Hallucinations” (incorrect and fabricated answers)

● Derivative and Inane Responses (facile answers that don’t add value)

● Toxicity (biased or damaging answers)

● Privacy, Copyright, and Security Risks (answers utlizing information they shouldn’t)

● As well as Cost Scaling and Sustainabilty Problems… 

● But there are very particular problems relevant to engineering
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Have a play with ChatGPT on a subject you really know well..
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Rob:
Tell me more about this triangle circuit design

ChatGPT:
The "triangle" circuit design is a specific 

version of the classic Big Muff fuzz pedal 
circuit that was used in the earliest 
versions of the pedal. This circuit design is 
named after the triangle-shaped knobs 
used on some of these early pedals … The 
triangle circuit uses four transistors in a 
specific configuration that produces a 
smoother, more vintage-sounding fuzz tone 
than later versions of the Big Muff.



Have a play with ChatGPT on a subject you really know well..
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Rob:
There were triangle shaped knobs?

ChatGPT:
Yes, the earliest versions of the Big Muff fuzz 

pedal, which used the triangle circuit 
design, featured triangle-shaped knobs. 
These knobs were used to control the 
pedal's volume, sustain, and tone 
parameters. The triangular knobs are one 
of the most distinctive visual features of 
the early Big Muff pedals and are highly 
sought after by collectors and enthusiasts.



These problems have definite implications in engineering applications
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These problems have definite implications in engineering applications
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GenAI must be developed to 
incorporate engineering-relevant 
metrics, like:
● Novelty & diversity
● Constraint satisfaction
● Performance & Quality

For focused domains, the means of 
incorporating these into engineering 
systems

This remains an area of research



Make not mistake, GenAI has powerful use cases in your industry today

● Scenario Generation
○ in AV perception & decision making
○ predictive modelling in many application areas (traffic, manufacturing, etc.), 

● Natural language interfaces (with some caution)
● Idea Generation: in 

○ R&D
○ Product Development
○ Design, and more

● Back Office functions
○ generation and summary of documentation
○ “mining” unstructured data
○ Marketing
○ customer service, etc.
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But some things are still avenues that require fundamental AI development

● Incorporating new metrics and behaviours 
beyond statistical similarity
○ Using domain-specific knowledge models 

that can respect constraints while 
generating for quality, performance, and 
innovation

● Creating domain-specific datasets and training 
GenAI to go beyond 
text/images/videos-to-text/image/videos, to 
text/image/video-to-engineering specifications 
and solutions

● Moving beyond AGI panacea goals to exploiting 
GenAI’s real breakthroughs for focused value 
generation

● Fortunately, there are good signs this transition 
is already underway
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P.S.
● AI is not a technology, it is a goal
● GenAI, the latest thing in AI, is a part of a much bigger picture



Thanks!
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